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De-emulsification of Petroleum Emulsion Using Nocardia amarae
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The characteristics of de-emulsification of petroleum emulsion by Nocardia amarae were investigated. Insoluble medium containing
n-hexadecane was more effective than soluble medium in de-emulsification of emulsion containing diesel and bunker C as the
organic phase. Emulsion made by the addition of xanthan or bioemulsifier was de-emulsified by N. amarae, and longer culture age
was effective. In low viscosity range, organic phase with longer carbon chain was more effective. The contact angle between
bacterial film and water droplet in air increased from 16 degree for 4 day culture age to 26 degree for 15 day. The contact angle
between bacterial film and water droplet in kerosene, n-hexane or n-hexadecane also increased to greater than 100 degree after
3 day culture age. The hydrophobicity of bacterial film increased according to the cuture age.
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Figure 1. Characteristics of N. amarae cultures grown on
soluble medium.

Table 1. Emulsification and de-emulsification activity of
various strains.

Maximum emulsification  Contact angle

Strain alivityOD B20mm)  (degree)
Acinetobacter sp. M-1 01 &0 > 100 hr
A cadleaceticus RAG-1 045 17 > 100 hr
P. putida 02 ] > 100 hr
N. amarae 03 7 < 1 min

Y4 €%3} (bio-deemulsification)
Figure 2% 31813 2f314Q0 N-77337 4 2584 N,

amarae® 2#324S wlug Hojr
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Figure 2. A comparison of de-emulsification activity between
bio-deemulsifier and N-7733.

Table 2. De-emulsification activity (t;», min) of emulsions
with various emulsifier.

Emulsifiers
Culture age (day) -
L92 T/S S8  S80-2 Xanthan
15 204 29 0.3 31 53
3 126 16 135 0.7 235
5 26 15 100 06 123
8 23 1.2 87 05 50
12 14 13 71 03 92

Conductivity( ¢ S) 194 06 04 05 390

192 : 0.1% Pluronic L92, T/S : 0.072% Span80 and 0.028%
Tween 20, S0 : 0.1% Span &0, S80-2 : 0.2%6 Span 80, Xanthan :
0.19% Xanthan
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Table 3. De-emulsiftcation activity(t;») of (O/W) emulsions with various organic phase.

Culture broth Concentrated cell Supernatant
Culture agel(day)
C6 Cl6 G K D Co6 K D Co K D
15 >100hr  174min = >100hr  3X0min  0.5min Olmin  04min  0.3min >100hr  >100hr  >100hr
3 200min~ 15min~ >100hr  60min  0.3min 02mn  04min  06min >100hr  >100hr  >100hr
3 68min 13min  60min Hmin  04min 03min  03min  0Smin >100hr  >100hr  >100hr

C6 :Hexane, C16 : Hexadecane, G : Gasoline, K : Kerosene, D : Diesel
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Figure 3. Effect of de-emulsification in various organic
phases.

Table 4. Contact angle of water droplet on the bacterial film.
Medium

Culture age (day) Contact angle (degree)

4 16
Soluble 8 20
15 26
18

Insoluble 8 185
15 28
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Figure 4. Contact angle of water droplet in various organic
phase on bactenial film.
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